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Abstract
Background: Many emergency ambulance calls are for older people who have fallen. As half of them are left at
home, a community-based response may often be more appropriate than hospital attendance. The SAFER 1 trial
will assess the costs and benefits of a new healthcare technology - hand-held computers with computerised
clinical decision support (CCDS) software - to help paramedics decide who needs hospital attendance, and who
can be safely left at home with referral to community falls services.
Methods/Design: Pragmatic cluster randomised trial with a qualitative component. We shall allocate 72
paramedics (’clusters’) at random between receiving the intervention and a control group delivering care as usual,
of whom we expect 60 to complete the trial.
Patients are eligible if they are aged 65 or older, live in the study area but not in residential care, and are attended
by a study paramedic following an emergency call for a fall. Seven to 10 days after the index fall we shall offer
patients the opportunity to opt out of further follow up. Continuing participants will receive questionnaires after
one and 6 months, and we shall monitor their routine clinical data for 6 months. We shall interview 20 of these
patients in depth. We shall conduct focus groups or semi-structured interviews with paramedics and other
stakeholders.
The primary outcome is the interval to the first subsequent reported fall (or death). We shall analyse this and other
measures of outcome, process and cost by ‘intention to treat’. We shall analyse qualitative data thematically.
Discussion: Since the SAFER 1 trial received funding in August 2006, implementation has come to terms with
ambulance service reorganisation and a new national electronic patient record in England. In response to these
hurdles the research team has adapted the research design, including aspects of the intervention, to meet the
needs of the ambulance services.
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Background
Demand for immediate care through the emergency
ambulance service is increasing across the UK and inter-
nationally. However up to half of all callers have no
clinical need for an emergency department (ED). This
includes many older people who have fallen. Though
health policy in the UK encourages ambulance services
to offer alternative services to such callers, there is little
evidence about the safety and effectiveness of new mod-
els of care. Alongside training and referral pathways,
handheld devices with decision support software could
improve the care of this vulnerable patient group.
Falls in older people are recognised internationally as
an important issue [1,2], with high human and organisa-
tional costs. Reduction in quality of life and physical
activity lead to social isolation and functional deteriora-
tion, with a high risk of dependency and institutionalisa-
tion [3-5]. In the UK, falls account for 3% of total
National Health Service (NHS) expenditure [6], and the
prevention of falls in older people is a priority [7,8].
Most people who fall do not seek medical advice [9,10]
but older people still account for between 12 and 21%
of ED visits. Although prevention strategies are effective
[8], reduction of falls, injuries and associated morbidity
depend on early identification of people at high risk and
delivery of interventions across traditional service
boundaries [11]. This is reflected in current national
and international guidelines [12-14].
In London older people who fall and call 999 for an
emergency ambulance response, account for about
60,000 attendances each year or 8% of all emergency
ambulance responses [15]. This is similar to the 7.5% of
the emergency workload attributable to falls in an urban
Emergency Medical Service (EMS) system in the US [16].
Non-conveyance to the ED is high in this group - about
4 0 %i nL o n d o n[ 1 5 ] ,e l s e w h e r ei nt h eU K[ 1 7 , 1 8 ]a n di n
the US [16]. Most, (90%), of the falls ambulance staff
attend but do not convey to the ED occur in the home
[19]. Non-conveyance of patients attended by emergency
ambulances is recognised internationally as a safety and
litigation risk [20]. Most UK ambulance services have
guidelines suggesting that all patients be conveyed to the
ED unless the patient refuses to travel to hospital. In
practice, however, informal triage by ambulance staff to
decide who can be safely left at home has been generally
accepted by ambulance services across the UK. However
there is no established referral pathway, or requirement
to inform, for example, the patient’s General Practitioner
(GP) about any emergency ambulance call. Little is
known about how, in the absence of specific protocols or
training to leave older fallers at home, ambulance staff
make these decisions. However a US-based study recog-
nised the pragmatic nature of the process of negotiation
with the patient about whether to go to hospital [21]. In
the UK, qualitative studies have found that crew mem-
bers deciding whether to take patients to the ED, base
decisions on ‘intuition’ and distance to receiving unit
[22-24]. Unfortunately the use of intuition in clinical
decision-making is generally considered a source of error
and bias [25].
A recent systematic review of the effectiveness of
multi-factorial assessment and targeted intervention for
falls injury prevention in community and emergency set-
tings concluded that there have been “few large-scale,
high-quality randomised trials. Studies are needed that
have the power to detect important effects on the num-
ber of fall-related injuries and quality of life, so as to
resolve uncertainty about the clinical and cost effective-
ness” [26] of falls interventions.
This trial addresses an important area of care for older
people who fall. It combines a technological innovation
with a new model of service delivery across provider
boundaries. Evaluation of the costs and benefits of this
complex technology will provide valuable information
about the development of appropriate care pathways
and the potential avoidance of hospital admissions in
this vulnerable patient group.
Methods/Design
Study Aim
The aim of this research is to assess the costs and bene-
fits of a complex healthcare intervention for older peo-
ple for whom an emergency ambulance call has been
made following a fall. The intervention comprises CCDS
software and training for paramedics to help them
decide whom to take to hospital and whom to leave at
home with referral to a community-based falls service.
Study Design and Setting
The study is a pragmatic cluster randomised trial with a
qualitative component. Allocation will randomise para-
medics rather than patients, since the intervention tar-
gets health professionals with the aim of studying effects
on patient outcomes [27].
Intervention
The intervention being evaluated is a complex package
which comprises paramedic training and CCDS software.
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forming part of an electronic patient record (EPR).
We shall evaluate this package as a whole, in line with
the recommendations of the Medical Research Council
(MRC) for evaluating complex interventions to improve
health [28], as the component parts are interdependent
and not easily separated for the purpose of testing.
Paramedics randomly allocated to the intervention
group will receive a one-day classroom-based training
course. Training will include systematic demonstration
of the mechanics and functionality of the software,
coupled with practice and supervised role play. Critical
reflection and discussion will be encouraged throughout
the training. Knowledge reviews will ensure competence
and understanding of key aspects of the software func-
tionality. Paramedics will then have a period of four
weeks to practise using the new technology. Towards
the end of this period, we shall audit their use of the
CCDS to ensure they have achieved proficiency.
The CCDS software is on a hand-held tablet Personal
Computer (PC), for use by ambulance paramedics attend-
ing patients. It will help them to make decisions about the
clinical and social care needs of older people who fall. The
CCDS software sits alongside the EPR. The CCDS
prompts the assessment and examination of injuries asso-
ciated with the fall, co-morbidity that may have contribu-
ted to the fall (e.g. breathlessness or chest pain), psycho-
social needs (e.g. cognitive state and ability to undertake
activities of daily living) and assessment of environmental
risk. Based on these assessments, the CCDS suggests a
care plan (e.g. transfer to ED, referral to specific commu-
nity services and/or patient advice). The clinical assess-
ment component of the CCDS was the intervention in a
previous trial with ambulance services [29].
Control intervention
Patients eligible for inclusion in the trial but attended by
control paramedics will receive usual emergency ambu-
lance service care at each study site. This comprises a
paper-based decision support system in the form of a
structured questionnaire at each site.
Outcomes
Primary
￿ Interval to the first 999 call or ED attendance cate-
gorised as fall; or death
Principal
￿ Interval to the first subsequent 999 call, ED atten-
dance or death (event free period)
￿ Quality-adjusted event free period
Secondary
￿ Number per patient of further falls for which a 999
call is made
￿ Number per patient of further 999 calls
￿ Number per patient of self-reported further falls
￿ Number per patient of ED attendances
￿ Number per patient of emergency hospital
admissions
￿ Number per patient of GP (General Practitioner)
contacts
￿ Mortality rate
￿ Health related quality of life
￿ Patient satisfaction
￿ Fall-related self-efficacy (fear of falling)
￿ Change in place of residence
￿ Length of hospital stay
￿ NHS costs
￿ Personal costs to patient and family
￿ Pathways of care: proportions of index falls:
◦ conveyed to ED
◦ referred to falls service
◦ referred to GP
◦ left at scene without further care
￿ Operational indicators: length of time:
◦ spent on scene
◦ in ambulance service job cycle
◦ in episode of care
◦ to respond to 999 call (effect of intervention on
response time?)
◦ for falls service to respond
￿ Quality of care: compliance by paramedics with:
◦ ambulance service treatment protocols
◦ decision support algorithms
◦ clinical documentation
◦ protocol for referral to falls service
These outcomes are consistent with those recom-
mended in recent guidance from the PRevention Of
FAlls Network Europe (PROFANE) [30].
Participants
The trial will be carried out in three ambulance services.
In each service we shall recruit paramedics from ambu-
lance stations that serve a General Hospital with a full
ED and one or more community-based falls services.
Paramedic recruitment and consent
Paramedics are eligible for the trial if they are on active
duty at ambulance stations within its catchment area.
We shall write to eligible paramedics to invite them to
participate. We shall select 24 volunteers from each ser-
vice at random and allocate half to intervention group
and half to controls, again at random. Of these 24 we
expect 20 to complete patient recruitment and four to
withdraw.
Patient recruitment and consent
Patients are eligible for the trial if they are:
￿ aged 65 or over
￿ the subject of an emergency ambulance call cate-
gorised by the call-taker as a fall without priority
symptoms
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ment period
￿ living in the catchment area of a falls service; and
￿ not living in residential care
To make findings apply to all such patients, we shall
not exclude patients with other co-morbidities, includ-
ing cognitive impairment. However we shall recruit
them to the trial only once, namely the first time they
meet the inclusion criteria within the study period.
As most emergency callers are distressed and in
urgent need, we shall not seek consent by phone or at
first attendance. Instead, we shall identify them from
routine ambulance service information gathered during
the 999 call. Authorised staff from participating services
will write to them 7 to 10 days after their falls to tell
them about the study and ask them to ‘opt out’ if they
do not wish the trial to contact them again or to access
their medical data. They will then give the research
team details of patients who do not opt-out for study
follow-up.
Data collection methods
Participating patients will receive questionnaires one and
six months after their index fall. Where necessary, we
shall administer these through interviews. Question-
naires will measure health-related quality of life through
the SF12v2 [31], fear of falling through the Modified
Falls Efficacy Scale [32], and self-reported falls. At one
month they will estimate patient satisfaction with the
Quality of Care Monitor [33]. We shall track patients
through the emergency ambulance system, ED depart-
ments, GPs and coroners to identify further contacts
with these services (or death) within six months. We
shall collect diagnostic codes for each contact.
We shall derive time spent on scene (interval between
time of arrival of ambulance at patient and leaving the
scene of the call), per job cycle (interval between 999
call and completion of call) and per episode (interval
between 999 call and completion of care - including
time at ED) from routine ambulance and ED records for
all calls meeting the study inclusion criteria. We shall
assess completeness of clinical documentation relevant
to the care of older people who fall from Patient Clinical
Records and EPRs completed by paramedics. We shall
assess compliance with treatment and referral protocols
from ambulance service and falls service records.
I ne a c ha m b u l a n c es e r v i c ew es h a l ls a m p l e1 0o l d e r
people who fall and are attended by ambulance crews
using the new technology. Trial researchers will inter-
view them in depth, using a semi-structured interview
schedule to ascertain their views and preferences about
the service they received.
We shall also conduct semi-structured interviews or
focus groups with intervention group paramedics before
and after implementation of the CCDS technology, and
with other stakeholders, notably in the falls services.
Interview schedules and topic guides will cover: views
about the emergency care of older people who fall; the
process of decision-making and triage; and issues in
implementing the new software. We shall record and
transcribe interviews and discussions.
Follow-up
The research team will work with each participating
ambulance service to track patients who meet the inclu-
sion criteria and who have not opted out. They will also
liaise with Patient Affairs Managers (or equivalent) at
local hospitals and coroners every week to check that
these patients have not died. In this way we seek to
avoid contacting patients who have recently died.
Patient involvement
Through two Clinical Research Collaboration Cymru
networks - TRUST (Thematic Research network for
emergency and UnScheduled Treatment) [34] and Invol-
ving People - we have recruited two user representatives
to the SAFER 1 Trial. Their role is to attend team meet-
ings and advise on all aspects of the trial, especially
where there is contact with patients. In particular they
provide feedback on the acceptability of trial question-
naires and patient information. We shall also convene a
panel of users to provide more general advice through-
out the trial.
Health economics
We know little about the cost effectiveness of alternative
response interventions in emergency ambulance care
[35-40]. Therefore economic analysis will estimate the
costs of providing the new intervention, the conse-
quences of the scheme for the wider health service (e.g.
ED attendances and inpatient admissions) and the costs
to patients and families. We shall collect data on the
use of health service resources by each patient from
paramedic records, GP records, routine hospital records
and patient-completed questionnaires. We shall estimate
costs by multiplying resource use by unit costs esti-
mated through a micro-costing study within the trial.
We shall use the SF6D, derived from the SF12, to esti-
mate the quality-adjusted life years (QALYs) gained
from the intervention and economic modelling to esti-
mate the incremental cost-per-QALY. We shall present
these ratios with their associated cost-effectiveness
acceptability curves. We shall undertake sensitivity ana-
lysis to assess the robustness of the results to plausible
changes in the configuration of the scheme and other
healthcare activity.
Ethical considerations
The Multi-Centre Research Ethics Committee for Wales
has given full ethical approval for the study, including
tracking patients across service providers. Although con-
sent mechanisms based on opting out are unusual, two
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mechanism as the only feasible way to include patients
in this vulnerable and hard-to-reach group, and thus
improve their care [41,42].
To monitor the progress of the trial we have established
two independent bodies - Trial Steering Committee (TSC)
and Data Monitoring & Ethics Committee (DMEC). The
DMEC, with a Clinical Trials Unit Director as chair and
members from the fields of geriatrics, public health and
statistics together with a user representative, reports to the
TSC. The TSC is chaired by a primary care academic and
includes members from an ambulance service and emer-
gency medicine, and another user representative.
Sample size
We designed the trial to detect clinically important
changes in the primary outcome - the time to first sub-
sequent reported fall (or death). We judged that we
could recruit 20 active parame d i c s( t e ni ni n t e r v e n t i o n
group, and ten in control group) at each site. As there is
no published data on the distribution of time to first
reported fall, we estimated the sample size conserva-
tively, using the rate of subsequent falls (or deaths).
From data from participating ambulance services, we
expect 250 older people to fall in each site each month.
However it will not be possible to identify all who have
fallen as eligible for the trial from information given dur-
ing the emergency call. Furthermore some patients will
opt out. Estimating conservatively that we can recruit
133 older people per site per month, a recruitment per-
i o do ff o u rm o n t h sw i l le n a b l eu st or e c r u i t5 0 0p a t i e n t s
per site, that is 25 per cluster and 1500 in all.
This sample size will yield 80% power when using a
5% significance level to detect a fall in the proportion of
participants who make another emergency call for a fall
(or death) within six months from 50%, as found in
London recently [41], to 40% if, as we expect, the intra-
cluster correlation coefficient is less than 0.035. Since
this proportion is a binary variable, the time to first
reported fall (or death), which is an interval variable,
will yield greater power. We shall also have power to
detect an effect size of 0.20 (i.e. one fifth of the popula-
tion standard deviation) in SF12 scores.
Randomisation and blinding
The ‘West Wales Organisation for Randomised Trials in
health and social care’ (WWORTH) is randomising
paramedics between intervention and control. We shall
conceal the resulting allocation until we reveal it by
inviting individual paramedics to training days. Blinding
participants to trial group allocation is neither feasible
nor appropriate in a pragmatic trial like this.
Older people who fall and are attended by a control
paramedic will receive the participating ambulance ser-
vice’s standard care. As it may not be feasible to blind
the dispatchers in ambulance control to the trial group
of their paramedics, we shall monitor and, if necessary,
manage ambulance dispatch to avoid selection bias,
which might manifest itself in a higher transfer or
recruitment rate in the intervention group.
Statistical methods
We shall comply with all standards defined in the CON-
SORT guidelines [43]. We shall compare measures of
process, outcome and cost between intervention and
control patients by ‘intention to treat’.A sw ee x p e c t
many subsequent emergency calls for falls, many partici-
pants will call more than once during the trial period. If
the intervention is effective, therefore, later attendances
by paramedics with the CCDS could dilute the true
effect on outcomes. For primary analysis, nevertheless,
participants will remain in the group to which they are
allocated.
We shall compare our primary and principal out-
comes between groups by multi-level survival analysis.
This will include separate analyses for later falls (includ-
ing deaths) and for deaths alone. We shall review all
deaths within 72 hours, the typical interval between
index fall and referral to falls service. We shall monitor
all deaths within the follow-up period of 6 months
according to the WWORTH Standard Operating Proce-
dure for Safety Monitoring. We shall compare secondary
outcomes between groups using parametric or non-
parametric methods as appropriate.
The trial statistician undertaking analyses will be blind
to the trial group of all participants. We shall analyse
qualitative data thematically using content analysis.
Discussion
Strengths
There have been “few large-scale, high-quality rando-
mised controlled trials of the effectiveness of multi-fac-
torial assessment and targeted intervention to prevent
falls in community and emergency settings” [26]. Studies
are needed that have the power to detect important
effects on the number of falls and quality of life, and
resolve uncertainty about the clinical and cost effective-
ness of falls interventions. This trial responds to this call
by evaluating a potentially powerful combination of
technological innovation and a new model of service
delivery.
Weaknesses
Since the SAFER 1 trial received funding in August
2006, several issues have delayed implementation,
including:
￿ Radical ambulance service reorganisation took place in
England in 2007, with 29 ambulance services reduced
through mergers to 12 regional Ambulance Service Trusts.
￿ Senior staff at each of the participating services
changed, including Chief Executive and Director of
Information. As a result, the research team has had to
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not an organisational priority in England or Wales.
￿ The national ‘Connecting for Health’ (CfH) pro-
gramme [44] introduced the EPR programme into parti-
cipating ambulance services alongside the SAFER 1
project. Although we explored opportunities for colla-
borating with CfH EPR software providers, timetables
were not compatible and two of the original three
ambulance services withdrew from the trial.
Although many ambulance services expressed interest
in the SAFER 1 trial, these challenges prevented them
from participating. Both of the English ambulance
services originally recruited to take part in the study had
to withdraw, together with a third English service that
was keen to participate.
Progress
Fortunately two more English services have recently
agreed to participate, and are preparing for the trial. In
Wales, where there are no immediate plans to introduce
EPR, implementation is underway (Figure 1). Paramedics
have been recruited, randomised and trained, the falls
pathway has been negotiated, and research governance
processes are complete. Study hardware, including com-
puters, docking stations, printers and servers, has been
Figure 1 CONSORT diagram for the South Wales site.
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tiated data capture for the trial with security levels
acceptable to all parties to the trial in Wales.
Conclusion
This is a trial of a complex intervention in a challenging
setting. Evaluation of this intervention is essential to
underpin future purchasing and service development deci-
sions, at both national and local levels. We aim to provide
rigorous evidence that will be useful to practitioners, man-
agers and policy makers on the clinical and cost effective-
ness of computerised clinical decision support for
paramedics caring for older people who have fallen.
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